A FISH study of variant Philadelphia rearrangements.
A total of 39 variant Philadelphia (Ph) translocations were studied by fluorescence in situ hybridization (FISH) using MBCR/ABL, mBCR/ABL, or DBCR/ABL probes. Seven cases did not have a BCR/ABL fusion signal. Of a total of 32 fusion-positive cases, 5 were simple variants involving chromosome 22 and another chromosome apart from chromosome 9; 23 were complex variants involving chromosomes 22, 9, and a third chromosome (18 cases), or 22, 9, and two other chromosomes (4 cases). Masked Ph rearrangements were detected in 4 cases. One case was a Ph chromosome mimic. Fluorescence in situ hybridization has become a widely used method for studying Ph rearrangements. The latest probe that is being used is the DBCR/ABL (double reciprocal BCR/ABL signals). The expected pattern for this probe is one green ABL signal (1G) on the normal 9, one red BCR signal (1R) on the normal 22, and two fusion signals, BCR/ABL and ABL/BCR (2F), on a derivative 22 and a derivative 9, respectively. Deviant patterns from 1G1R2F, and sometimes 1G1R2F, were indicative of a variant, as long as there was a fusion signal. However, in interphase analysis, it is not possible to visualize a variant rearrangement, and when a deviant pattern involving at least one fusion signal is observed, the following possibilities should be contemplated. The different patterns observed in fifteen Ph variants are described. The patterns observed in variants studied with the DBCR/ABL probe were 2G2R1F (40%), 1G1R2F (20%), 1G1R1F (20%), 1G2R1F (13.3%), and 2G1R1F (6.66%). A single mechanism is involved in the formation of each of these patterns. A 2G2R1F, FISH pattern in 6 cases appears to involve a single concerted event of simultaneous breaks on the participating chromosomes followed by mismatched joining. The three cases with 1G1R2F most probably arose by two sequential rearrangements. The 1G1R1F pattern suggests that either the BCR and ABL breakpoints are different, or there are deletions at the breakpoints, because residual signals are not observed. Two independent events appear to be involved in 1G2R1F with a reverse cryptic 9,22 rearrangement as the first event. In one case of 2G1R1F, the plausible explanation is an insertion of ABL next to BCR and either a simultaneous or a sequential translocation with another chromosome.